Molecular cloning, characterization and analysis of the intracellular localization of a water-soluble Chl-binding protein from Brussels sprouts (Brassica oleracea var. gemmifera).
A water-soluble Chl-binding protein from Brussels sprouts (Brassica oleracea var. gemmifera), hereafter termed BoWSCP, is categorized into the Class II WSCPs (non-photoconvertible WSCPs). Previous studies on BoWSCP have focused mainly on its biochemical characterization. In this study, we cloned the cDNA encoding BoWSCP. Sequence analysis revealed that the BoWSCP gene was composed of a single exon corresponding to 654 bp of an open reading frame encoding 218 amino acid residues, including 19 residues of a deduced signal peptide targeted to the endoplasmic reticulum (ER). Matrix-assisted laser desorption ionization time-of-flight mass spectrometry analysis of native BoWSCP revealed that the molecular mass of the subunit was 19,008.523 Da, corresponding to a mature protein of 178 amino acids, indicating the removal of 21 residues in the C-terminal region. Functional BoWSCP was expressed in Escherichia coli as a hexa-histidine fusion protein (BoWSCP-His). When BoWSCP-His was mixed with thylakoid membranes in aqueous solution, BoWSCP-His was able to remove Chls from the thylakoid membranes. The absorption spectrum of the reconstituted BoWSCP-His was identical to that of the native BoWSCP. Chl binding analyses of BoWSCP-His revealed that the BoWSCP-His bound both Chl a and Chl b with almost the same affinity in 40% methanol solution, although the native BoWSCP had a higher content of Chl a. To reveal the intracellular localization of BoWSCP, we constructed a transgenic plant expressing the fluorescent protein fused with the N-terminal deduced signal peptide of BoWSCP. The fluorescence emitted from the chimeric protein was detected in the ER body, an ER-derived compartment observed only in Brassicaceae plants.